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For  the  past  four  years  our  group  has  been  compiling  and  reviewing  the 
research  on  the  iMportance  of  type  in  dairy  cattle  breeding  and  manage- 
ment.   In  developing  the  outline  for  our  work  we  consulted  the  Type 
Committee  of  the  American  Dairy  Science  Association.    They  concurred 
with  us  that  the  subject  matter  should  include  the  importauice  of  type  as 
related  to  production,  as  related  to  longevity,  and  as  related  to  mer- 
chandizing value.    We  have  also  consulted  with  this  same  committee  in 
regard  to  further  details  of  our  effort.    We  appreciate  their  assistance 
and  willingness  to  exchange  ideas.    However,  we  do  not  want  to  imply 
that  they  must  accept  any  responsibility  for  the  conclusions  which  we 
present  here* 


Type  and  Production 


The  research  information  regarding  the  relationship  of  type  and  production 
can  be  summarized  by  the  examination  of  two  sets  of  data.    In  1937  Rice 
and  his  co-authors  (I3)  published  the  average  production  of  Holstein-Friesian 
cows  having  various  type  classifications.    They  showed  that  the  Excellent 
cows  averaged  508  pounds  of  butterfat;  and  the  Very  Good  cows,  ^78;  Good  Plus, 
^56;  the  Good,  ^35;  and  Fair,  ^1^  pounds.    The  difference  between  the  av- 
erage butterfat  yield  of  the  Good  Plus  cows  and  the  Excellent  cows  in  this 
report  was  11*4  percent* 

Recent  research  workers  have  criticized  this  method  of  evaluating  the  rela- 
tionship of  type  and  production.    They  have  suggested  that  the  Excellent 
and  Very  Good  cows  were  likely  to  have  been  kept  in  herds  with  better  feed 


♦  Invitation  paper  presented  at  the  Fifty- fifth  Annxial  Meeting  of  the 
American  Dairy  Science  Association,  June  21,  19^o  —  
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and  manageiDent  than  the  Good  Flua,  Good  or  Ftdr  covs*  Therefoz*e,  the  pro- 
duction was  higher  for  the  cove  with  high  classifications  at  least  particJJy 
because  of  their  being  better  fed  and  tcGcen  care  of  than  the  covs  with  low 
classification  grades*    With  this  in  mind  several  workers  have  analyzed  the 
relationship  between  type  and  production  on  a  wi thin-herd  basis;  i.e*,  they 
compared  the  type  and  production  of  cows  kept  in  the  saioe  herd*    One  of 
these  studies  was  nade  in  Uisconsin  (18),  using  data  from  ^5^000  Holstein- 
Friesian  cows  having  HIR  records  and  type  classification  grades.    In  this 
study,  based  on  comparing  cows  kept  in  the  same  herd,  the  Excellent  cows 
averaged  480  pounds  of  butterfat,  the  Very  Good's,  1^65,  the  Good  Plus's,  450; 
the  Good's,  435;  and  the  F^dr's,  420*    Instead  of  an  11*4  percent  difference 
between  the  Good  Plus  and  the  Excellent  cows,  they  showed  a  difference  of 
only  6*7  percent* 

Also  important  to  this  study  on  the  relation  between  type  and  production  is 
the  accuracy  with  which  the  averages  would  predict  the  production  of  an  in- 
dividual*   In  the  Holstein  data  analyied  by  Wisconsin  there  is  an  average 
difference  of  60  pounds  of  butterfat  between  the  Fair  cows  and  the  Excellent 
cows*    However,  because  of  the  slight  association  between  type  and  production, 
if  one  were  to  predict  the  production  of  individuals  from  their  type  classi- 
fication, he  would,  on  the  average,'  miss  the  actual  production  of  these  ccws 
by  as  much  as  69  pounds  of  butterfat*    His  average  error  in  prediction  would 
be  greater  than  the  entire  difference  between  the  expected  production  of  Fair 
and  Excellent  cows* 

Other  studies,  two  of  which  were  conducted  by  West  Virginia  workers  with 
Ayrshires  (3,19);  two  in  Canada,  one  with  Holsteins  (15)  and  one  with  Jerseys 

!12);  one  in  Iowa  with  Jersey  data  (5);  and  one  in  Illinois  with  Jersey  data, 
16)  all  confirm  these  findings  on  the  relationship  between  production  and 
type*    We  would  be  remiss,  however,  if  we  considered  only  the  final  type  grade 
in  this  discussion*    In  sons  of  the  studies,  researchers  have  found  that  dairy 
character  has  more  relation  with  production  than  does  any  other  single  com- 
ponent of  type  grade*    Some  of  these  workers  have  estimated  not  only  the  asso- 
ciation between  dairy  character  and  production  of  the  scuns  cow  but  also  the 
association  between  dairy  character  and  production  of  the  cow  compared  to 
her  daughter,  i*e*,  the  genetic  association*    They  have  found  that  the  genetic 
association  between  dairy  character  and  production  is  very  high  (6)*  These 
results  indicate  that  selection  for  dairy  character  alone  would  result  in 
increasing  milk  yield  about  42  percent  as  fast  as  if  selection  were  based 
directly  on  single  production  records*    The  data  show  that  selection  on  dairy 
character  would  be  neeurly  four  times  as  effective  in  increasing  milk  yield 
as  would  be  selection  on  final  rating*    These  results  further  imply  that  if 
dairymen  desire  type  ratings  to  reflect  production  more  closely  than  they  do 
at  present,  more  emj^sis  should  be  put  on  dairy  character* 
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Two  llBdtatlons  of  the  usefulness  of  da5ry  character  as  a  cr5ter5on  for 
production  when  records  are  not  available  should  be  mentioned*    One  is 
the  result  of  different  judges  having  varying  definitions  of  this 
characteristic*    Despite  the  descriptions  as  indicated  on  the  score  card^ 
many  judges  consider  dairy  character  as  the  "general  appearance  for  miUci- 
nass"*    "Mllkiness"  Is  a  nebuloxis  term  encompassing  the  entire  impiresslon 
given  by  the  appearance  of  a  cow  In  regard  to  her  ability  to  milk.  This, 
of  course.  Includes  the  mammary  system*    Tt  is  also  common  knowledge  that 
feeding  and  management  affect  the  evaluation  of  dairy  character  in  a  cow* 
Highly  fed  animals  tend  to  show  less  of  this  trait  than  underfed  animals 
with  similar  production*    The  variability  In  evaluating  dairy  character 
Is  Indicated  by  the  report  of  Wilcox  and  his  colleagues  In  New  Jersey  (20) 
that,  of  the  type  components,  dairy  character  scores  were  among  the  lowest 
In  repeatability*    It  Is  also  reflected  In  the  low  herltablllty  for  the 
characteristic  (*06  to  *09)  reported  by  Mitchell  and  co-workers  at  Wisconsin 
(6)*    Careful  study  to  develop  an  objective  definition  of  dairy  character 
Bight  measurably  Increase  Its  usefulness  for  predicting  production* 

The  other  limitation  in  the  usefulness  of  dairy  character  which  should  be 
recognized  Is  In  regard  to  Its  use  as  a  basis  for  culling  heifers*  The 
stTidles  reported  above  are  computed  from  observations  on  lactatlng  cows* 
Thei^  Is  reason  to  believe  that  In  jiidging  dairy  character  In  lactatlng  cows 
attention  Is  given  to  the  develojanent  of  the  mammary  system  and  particularly 
to  the  thinness  and  imgularlty  of  the  animal  resulting  from  her  heavy  milk 
production*    Consequently,  until  further  information  Is  available,  the 
possibility  has  to  be  admitted  that  the  expression  of  dairy  character  In 
heifers  may  not  be  on  the  same  physiological  basis  as  the  expression  of  It 
In  milk  cows*    This  possibility  suggests  caution  in  concluding  that  dairy 
character  Is  useful  for  predicting  the  future  production  of  heifers  or  In 
culling  them  for  breeding  purposes* 

So  far  we  have  talked  about  type  as  a  substitute  for  production  records* 
In  order  to  be  complete  and  fair  the  question  should  slLso  be  asked,  ''Even 
though  type  Is  not  an  adequate  substitute  for  ^eduction  records,  does  it 
have  enough  association  with  production  to,  justify  Its  use  as  a  supplement 
to  production  records  In  estimating  the  breeding  value  of  cattle**?  With 
some  help  from  Dr*  Tniman  MEtrtln  of  Purdue,  we  worked  out  the  increased 
value  of  estimating  breeding  worth  through  the  use  of  type  as  a  supplement 
to  production  records  as  compared  to  the  use  of  production  records  alone* 
We  used  dairy  character  In  this  evaluation  because  this  was  most  closely 
related  genetically  to  production  records*    Based  on  the  Wisconsin  analysis 
with  the  Holstelns  (6),  we  found  that  progress  through  selection  can  be 
Increased  by  only  2  or  3  percent  If  dairy  character  Is  considered  along  with 
production  records  when  predicting  breeding  value  for  milk  yield*    If  one 
used  final  grade  as  a  supplement  to  production  records,  the  progress  through 
selection  for  milk  yield  would  be  Increased  by  only  o/u  percent*    Thus  type 
Is  not  sufficiently  related  to  production  to  use  It  as  either  a  substitute 
or  supplement  In  dairy  cattle  selection* 


In  brief,  our  review  of  the  research  information  on  the  relation  between 
type  and  production  shows  that  the  studies  using  averages  over  all  herds 
tend  to  overestimate  the  relationship  because  of  the  environmental  con- 
tribution to  the  associations  obtained.    Recent  studies  on  a  wi thin-herd 
basis  have  reported  low  positive  associations.    To  the  dairymen  this 
indicates  that  type  is  only  about  one-tenth  as  effective  as  a  single  pro- 
duction record  when  estimating  the  breeding  value  of  cows  regarding  milk 
and  butterfat  yield.    The  type  component,  dairy  character,  has  some  use  in 
estimating  current  production  in  lactating  cows  without  records.  However, 
an  objective  description  is  urgently  needed  regarding  what  should  be  in- 
cluded in  this  component.    If  such  a  description  could  be  developed,  it  is 
possible  that  the  usefulness  of  d«dry  character  might  be  improved.    It  is 
obvious  that  if  both  production  and  type  are  desired,  selection  for  one 
will  not  markedly  improve  the  other.    Improvement  in  both  production  and 
type  will  require  selection  for  both. 

Type  and  Longevity 

Next  let  us  consider  the  relation  of  type  to  longevity.    Before  we  do  this 
we  should  discuss  the  nature  of  longevity  in  dairy  cows  and  some  of  the 
factors  influencing  it.    Longevity  in  an  animal  is  usueilly  defined  as  the 
length  of  life  of  that  eoiimal.    In  using  it  regarding  dedry  cattle  this 
definition  is  often  qualified  to  denote  the  length  of  the  productive  life 
of  the  cows.    We  are  edl  acquainted  with  the  Importcmce  of  longevity  as  an 
economic  factor  in  d€dry  herd  management.    Shown  in  Figtre  1  is  a  conven- 
tional diagram  often  used  to  Illustrate  this  Importance.    It  indicates  that 
an  average  DHIA  cow  has  to  complete  her  second  lactation  before  she  has 
returned  to  the  owner  the  amount  of  money  he  has  Invested  in  her.    It  is 
obvious  that  the  longer  she  stays  in  the  herd  and  remains  productive  the 
more  profit  she  is  going  to  return  to  the  owner. 

What  are  the  factors  which  Influence  the  length  of  time  that  a  cow  may  stay 
in  the  herd?    In  Table  1  we  have  presented  the  reasons  for  disposal  of  cattle 
In  the  Department  of  Agriculture's  Holstein-Frleslan  and  Jersey  herds  at 
Beltsvllle  (7).    In  these  herds  no  cows  were  culled  for  production  or  type 
over  a  period  of  AO  years.    Therefore,  we  believe  the  data  are  particularly 
adequate  to  show  the  factors  affecting  longevity.    Examination  of  the  table 
shows  that  ^1.3  percent  of  the  U09  Holsteins  were  removed  from  the  herd  eiS  non- 
breeders.    This  is  by  far  the  most  important  reason  for  disposal.    The  second 
largest  reason  included  TB  and  Brucellosis  (Bang's  disease)  reactors.  This 
can  be  attributed  to  serious  TB  and  Bcmg's  outbreaks  during  the  early  years 
of  the  experimental  herd.    The  next  largest  reason  was  udder  troubles,  10.5 
percent.    In  the  1^26  Jerseys,  removal  as  non-breeders  was  also  the  single 
largest  reason.    Except  for  disease  reactors  the  second  most  importcint  reason 
again  was  udder  troubles. 

We  next  estimated  the  heritablllty  of  longevity.    As  shown  in  Table  2,  the 
heritabillty  of  longevity  found  in  both  the  Jersey  and  Holstein  cattle  at 
Beltsvllle  was  not  significantly  different  from  aero  €md  was  very  low. 


Table  1«  Reasons  for  Disposal  of  Cattle  in  USDA  Holstein-Friesian 
and  Jersey  Herds  at  Beltsville,  Maryland  (7) 


Item  Percent  of  total  removed 


Non-breeders  — — 
Brucellosis  reactors 

TB  reactors  '  ■  ■■  ■ 

Udder  troubles  — 
Infections  -  


F6or  condition 
Died   


Foreign  body        '■■  ■  ■■ 

Severe  injury     

Slaughter  after  abortion 

Lump  Jaw  «  ■■■  ■■■  — — -  -■ 

Bloat   


Slaughtered  -  no  reason  indicated 

Usdersiae  '   ■  ■  

Legs   ■  ■■         ■  '  ■■'  ■  

Other   ■   ■ 


Tin!  «-f^4  r% 

a.3 

3.2 

21.6 

15.2 

15.0 

10.5 

9.6 

7.6 

7.5 

3.7 

6.6 

10.3 

5.2 

1.7 

1.9 

0.9 

1.2 

U.7 

1.6 

0.5 

0.7 

0.5 

0.5 

0.2 

0.2 

3.7 

Table  2.  Heritability  Estimates  (h^)  of  Longevity  in  USDA 
Holstein-Friesian  and  Jersey  Herds  at  Beltsville,  Maryland  (7) 


Item  Holstein  Jersey 


No.     r  or  b     h^   No.       r  or  b  h 


Fftirs 

Pairs 

Intra-sire  daughter-dam 
regression  ■  ■■       ■■  ■■  ■  --  »■ 

  254 

.042 

.084 

277 

.025 

.050 

Paternal  half-sib 
correlation   

286 

.010 

.040 

3a 

.028 

.112 
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Flgure  1. 

The  Ciamulative  Prof 5 1  per  Year  Is 
Greater  With  Old  Cows  than  Young  Cows 

From  G^lmore  {U) 


The  one  lactation  cow    pays  only  half  of  her  bills 


I  • 

;  t 


Age  0 


8 


The  8-^  Ir.  old  cows  make  three  times  the  profit  of  cows  at  5 J-  yrs. 


No  jncone 


No  net  gain 


;      »  ♦ 

'  ■    '  ■  r 


Profit 


-7- 


Some  may  ask,  "Wasn't  the  herltablHty  of  longev5ty  low  because  of  an 
abnormal  situation  regarding  the  high  percentage  of  cattle  removed  as  non- 
breeders"?  We  asked  ourselves  this  question.    When  we  searched  the  literature 
for  an  answer,  we  found  that  Specht  and  McG5111ard  (H)  reported  In  January 
i960,  that  of  the  cattle  In  269  Holsteln  DHIA  herds  in  Michigan,  15  percent 
were  removed  because  of  sterility.    When  the  cattle  removed  for  dairy  pur- 
poses and  low  production  were  excluded  from  this  analysis,  the  data  showed 
that  33  percent  were  removed  because  of  sterility.    This  suggests  that  the 
Beltsvllle  data  are  not  unusual. 

Furthermore,  In  a  study  which  is  being  reported  at  this  meeting,  R.  D. 
Plowman  and  R.  F.  Gaalaas  (9)  of  our  staff  analyzed  the  data  from  79  herds 
In  17  different  States  comprising  over  3,000  daughter-dam  pairs.  They 
found  that  the  herltabllity  of  longevity  was  very  close  to  0.1.    Only  in 
those  herds  where  culling  and  cow  family  selection  could  be  expected  to 
affect  the  estimates  were  the  herltabllity  coefficients  of  longevity  sig- 
nificantly different  from  aero. 

From  the  Information  available  on  the  factors  influencing  longevity  It 
appears  that  fertility  Is  of  greatest  Importance,  udder  troubles  next  and 
that  genetic  influences  which  would  respond  to  selection  are  of  very  little 
Importance,  if  any.    The  method  for  improving  longevity, therefore,  should 
be  based  primarily  on  management  practices.    These  should  emphasize  udder 
care  and  disease  and  injury  prevention  as  well  as  careful  checking  of  heats 
and  breeding  at  the  proper  time. 

The  lack  of  inqportance  of  genetic  influence  on  longevity  reflects  directly 
on  expectations  regarding  the  relationship  between  dairy  type  and  longevity. 
There  is  no  reason  to  believe  that  selecting  dairy  cattle  for  Improved  type 
will  improve  longevity  because  efforts  to  improve  it  genetically  through  any 
selection  method  probably  would  be  ineffective. 

There  are,  however,  certain  aspects  of  the  physical  appearance  of  cattle 
which  could  affect  a  particular  animal's  life  expecteoicy.    Some  of  these  are 
obviousV  extreme  pendulosity  of  the  udder,  extrusion  of  the  teats  caused  by 
weak  suspensory  ligaments,  evidence  of  arthritis  and  other  symptoms  of 
illness.    Nearly  all  dairymen  have  observed  udder  unsoundness  and  leg  ab- 
normalities in  groups  of  sires'  daughters.    Young  and  Legates  (22)  have 
reported  evidence  suggesting  there  is  a  slight  association  between  the  near- 
ness of  the  udder  floor  to  the  ground  and  incidence  of  mastitis  in  the  cow. 
Unpublished  data  from  Beltsvllle  show  that  young  cows  with  the  deeper  udders 
also  tend  to  be  the  older  cows  having  the  deeper  udders.    To  the  extent 
that  the  above  items  of  physical  appearance  may  be  considered  as  contributing 
to  dairy  type,  one  might  expect  the  type  of  an  animal  to  be  an  indication  of 
her  expected  longevity.    However, it  is  obvious  that  if  type  is  to  be  a 
reliable  indicator  of  longevity,  the  existing  score  card  would  have  to  be 
modified  drastically.    Probably  the  most  dairymen  can  do  at  the  present  time 
is  to  prevent  serious  unsoundness  from  reducing  the  existent  length  of 
productive  life  by  eliminating  sires  whose  daughters  show  obvious  evidence 
of  real  defects.    This  effort  would  be  comparable  to  that  now  exerted  re- 
garding red  color  in  Holsteins  and  lethal  €md  other  abnormalities  in  all 
breeds. 
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Type  and  Merchandlelng  Value 

The  third  aspect  regarding  the  Importance  of  type  In  dairy  cattle  breeding 
and  nanagement  Is  related  to  the  merchandising  value  of  type.    That  type 
Is  Important  In  the  sale  of  registered  breeding  animals  5s  obvious.  It 
would  be  desirable  to  estimate  this  Importance  quantitatively  by  determining 
the  regression  of  sales  price  on  type  score  Independent  of  such  things  as 
production  records,  popularity  of  breeding,  suitability  of  the  animal  for 
the  current  shov  season  and  other  factors*    Adequate  data  for  such  a  re- 
fined analysis  do  not  exist  at  the  present  time.    However,  It  Is  possible 
to  obtain  an  approximation  of  the  merchandising  value  of  type  by  compiling 
data  from  several  sources* 

A  summary  of  the  auction  sales  of  the  Holsteln-Prleslan  breed  In  195S  (10) 
shows  that  nearly  half  of  the  13,217  animals  sold  were  either  classified 
for  type  or  from  classified  dams.    They  averaged  $521.  The  unclassified 
animals  sold  for  an  average  of  |381*    Females  with  production  records  aver- 
aged $519*    Those  without  records  but  from  dams  with  records  averaged  1^62 
and  those  without  records  and  from  untested  dams  $381.  Thus  the  existence 
of  classification  Information  appears  to  have  been  at  least  as  Important  as 
the  existence  of  production  records.    In  the  summary,  cows  classified 
Excellent  sold  for  $1139,  Very  Good  $750,  Good  Plus  |5^2,  Good  iJjbl  and  Fair 
$369* 

An  additional  Illustration  of  the  Importance  of  type  In  the  sales  ring  Is 
found  In  the  results  of  the  Hth  McDonald  Farms  Guernsey  sale  held  In 
1959  (11) •    Four  cows  over  2  years  of  €ige  and  classified  Excellent  averaged 
$4,500.    Five  of  the  same  age  group  but  classified  Very  Good  averaged  $1305. 
There  was  very  little  difference  In  the  average  production  Indicated  by  the 
lactation  records  of  both  groups. 

Recognizing  that  type  Is  probably  equally  as  Important  as  production  In 
the  merchandising  of  purebred  cattle, It  Is  then  Important  to  estimate  the 
Importance  of  cattle  sales  to  the  Income  of  dairymen.    To  ascertain  this 
In  regard  to  the  extremely  popular  breeders.  Inquiries  were  sent  to  the 
management  of  one  Holsteln-Frleslim  herd  and  one  Guernsey  herd  regarding 
the  percentage  of  Income  obtained  from  milk  sales  and  the  percentage  obtained 
from  cattle  sales.    The  average  Income  from  cattle  sales  In  these  herds  had 
been  more  than  $100,000  for  a  period. of  5  years.    Both  Indicated  that 
approximately  50  percent  of  their  Income  was  from  milk  sales  and  50  percent 
from  cattle  sales*    Under  these  exceptional  circumstances,  therefore, 
(assuming  that  type  and  production  are  equally  Important  In  cattle  sales), 
differences  In  production  affected  75  percent  of  the  gross  Income.  Fifty 
percent  was  obtained  from  milk  sales  and  25  percent  from  the  production 
records  of  cattle  sold  for  dairy  purposes. 

Differences  In  type  affected  25  percent  of  the  sales,  therefore  the  ratio  of 
economic  Inqportance  of  production  to  type  should  be  75  to  25  or  3j1  In  such 
herds. 
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One  has  to  recognise,  of  course,  that  more  than  95  percent  of  the  cattle 
in  the  United  States  are  not  purebreds.    Studies  have  been  made  on  556 
dairy  farms  in  New  York  (l)  with  reported  average  receipts  fjrom  milk  sales 
of  $6,928  per  farm*    Livestock  sales  from  nearly  all  dairy  cattle  amounted 
to  $877.    This  combined  income  totals  |7,B05.    Other  estimates  (2)  show  that 
35  percent  of  the  cattle  sales  on  most  dairy  farms  are  sold  for  dairy  pur- 
poses.   Thus  the  $877  from  cattle  sales  may  be  divided  into  $307  from  sales 
for  dairy  purposes  and  |570  fjrom  sales  of  veal  calves  and  slaughter  of  covs. 

The  $307  fk*om  the  sales  for  dairy  purposes  represents  3*9  percent  of  the 
|7,805  income*    If  type  were  considered  eqtially  important  as  production  in 
these  sales  for  dairy  purposes,  it  can  be  said  that  type  differences  may  have 
affected  one-half  of  the  3.9  or  2  percent  of  the  dadry  income  of  the  New  York 
farms.    The  income  resulting  from  milk  production  amounts  to  90*7  percent  of 
the  total*    Thus  the  relative  importance  of  production  to  type  in  these  herds 
would  be  91  percent  of  the  income  affected  by  production  variations  and  2 
percent  influenced  by  type,  or  U5il»    Dairy  operations  analyzed  near  Detroit, 
HLchigan,  (8)  showed  that  in  a  typical  20  cow  herd,  the  ratio  of  production's 
contribution  to  income  as  compared  to  type  was  32:1* 

Of  course  it  is  possible  that  the  dairy  animals  in  the  herds  in  both  New  York 
and  Michigan  were  sold  without  production  records*    Under  such  circumstances 
the  sale  might  be  dependent  almost  entirely  upon  the  physical  appearance  of 
the  cow*    Giving  entire  credit  to  type  for  sales  of  the  animals  for  dairy  pur- 
poses makes  the  ratio  of  economic  importance  of  differences  in  production  to 
differences  in  type  in  the  New  York  herds,  22:1;  and  in  the  Detroit  herds, 
16:1* 

Thus  although  variation  in  type  unquestionably  influences  the  sale  value  of 
cattle,  in  only  the  most  popular  breeding  herds  can  dairymen  consider  the 
relative  economic  value  of  variation  in  production  to  type  at  less  than  3:1. 
In  the  majority  of  herds  the  ratio  probably  would  be  20:1* 

Trifflberger  (17)  has  suggested  that  net  income  would  be  a  more  equitable  method 
for  evaluating  the  importance  of  type  than  gross  income*    When  net  income  is 
considered  for  the  two  large  breeding  establishments  mentioned  previously,  it 
is  apparent  that  they  would  have  no  net  income  without  cattle  sales*    On  the 
other  hand,  it  is  also  apparent  that  the  costs  of  selling  cattle  are  far  more 
than  the  mere  charges  for  advertising,  sales  commissions,  etc*    These  costs 
involve  the  employment  of  more  skilled  help,  the  maintenance  of  more  im- 
pressive buildings  and  additional  labor  in  caring  for  and  grooming  the  cattle 
than  is  required  on  most  dairy  farms*    Such  costs  are  so  integrated  with 
other  expenses  involved  in  the  farm  operations  that  it  is  practically  im- 
possible to  precisely  separate  those  attributed  to  cattle  sales  or  milk  sales* 
It  appears  nevertheless  that  cattle  sales  are  of  more  importance  to  the 
net  income  than  milk  sales  in  these  extremely  popular  herds*    However,  be- 
cause production  contributes  to  both  sources  of  net  income  and  type  only  to 
cattle  sales,  the  ratio  of  the  importance  of  variation  in  production  to 
variation  in  type  in  these  herds  on  the  basis  of  net  income  might  be  less 
than  3 si  but  probably  would  never  equal  1:1*    For  the  great  number  of  purebred 
breeders  production  would  have  considerably  more  importance  in  determining 
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net  income  than  type.    In  the  New  York  herds,  mentioned  previously,  type 
influenced  5«6  percent  of  the  net  income.    Net  income  information  was 
not  derivable  from  data  on  the  herds  in  Detroit. 

From  the  data  related  to  this  portion  of  the  discussion  ve  can  state  that 
the  information  on  the  merchandising  value  of  dairy  type  is  far  from  satis- 
factory.   Nevertheless  it  lends  credibility  to  the  generally  accepted  be- 
lief that  cattle  buyers  today  are  paying  about  as  much  attention  to  type 
as  to  production  when  making  purchases.    Cognizance  should  be  taken,  however, 
of  the  fact  that  many  persons  buying  breeding  stock  believe  improved  type 
has  a  close  genetic  association  with  improved  production  and  increased 
longevity.    When  these  persons  become  aware  of  the  research  facts  showing 
the  lack  of  such  associations  and  accept  these  facts,  the  importance  they 
give  to  type  in  cattle  purchases  may  become  considerably  less  than  it  is 
today. 

Effect  on  Progress 

Next,  let's  discuss  what  the  research  findings  mean  in  regard  to  the  progress 
which  we  can  make  towards  the  most  profitable  dairy  cow.    There  is  a  basic 
principle  in  selection  that  the  greater  the  number  of  traits  for  which  selec- 
tion is  made,  the  less  is  the  progress  per  generation  which  is  possible  for 
any  one  trait.    This  is  illustrated  in  Figure  2.    The  upper  line  in  this 
figure  shows  the  genetic  progress  per  year  which  might  be  expected  in  milk 
yield  if  we  select  for  milk  yield  alone.    The  middle  line  shows  that  we 
reduce  the  progress  regarding  milk  yield  to  some  extent  if  we  give  even  slight 
attention  to  type.    The  lower  line  shows  that  progress  towards  increased  milk 
yields  would  be  reduced  markedly  if  type  were  given  more  emphasis  than  milk 
yield. 

These  relationships  are  shown  more  precisely  in  Figure  3.    The  estimates  are 
based  on  the  cmalysis  made  at  Wisconsin  on  the  Holstein-Friesian  data  and 
the  analysis  made  at  Illinois  on  Jersey  data.    Across  the  bottom  of  the  gr&pti 
are  shown  the  vcu^ing  ratios  of  importance  given  to  milk  yield  as  compared  to 
type  yhen  selecting  for  both  at  the  same  time.    For  example:  1000:  1  represents 
maidng  1,000  pounds  of  milk  equivalent  in  importance  to  one  type  grade; 
12,000:1  represents  12,000  pounds  of  milk  as  equivalent  to  one  type  grade,  etc. 

The  points  A,  B,  C,  D,  and  E  represent  ratios  of  importance  expressed  in 
variation  as  discussed  in  the  section  on  merchandising  value.    Point  B  repre- 
sents giving  variation  in  milk  yield  3  times  the  importance  as  variation  in 
^yp«  grade.    The  reader  will  notice  that  a  3:1  ratio  in  variation  for  the 
Holsteins  is  equivalent  to  a  ratio  of  about  800:1  in  absolute  pounds  of  milk 
to  one  type  grade. 

In  the  left-hfiind  margin  of  the  figure  are  the  percentiiges  of  progress  expected. 
One-hundred  percent  is  the  progress  expected  selecting  for  only  one 

treiit.    For  example:  following  the  descending  line  based  on  Holstein-Friesian 
data,  at  point  B  the  ratio  of  importance  of  milk  yield  to  type  is  3:  1  in 
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varlatlon  or  800j1  in  pounds  of  mlUc  per  type  grade •    With  this  relative 
enphasls  given  to  type  when  selecting  for  both  milk  and  type,  progress 
In  milk  yield  would  be  95  percent  as  much  as  If  selection  were  for  m51k 
yield  without  any  attention  paid  to  type.    Thus  If  the  elite  breeders  give 
type  the  Importance  Justified  by  Its  merchandising  value  based  on  their 
grass  Income,  they  will  not ssriously reduce  their  progress  towards  Increased 
milk  yield. 

On  the  other  hand.  If  one  follows  the  ascending  line  for  the  Holsteln  data, 
point  B  shows  that  with  a  3tl  ratio,  progress  In  type  would  be  only  35  per- 
cent as  great  as  If  selection  were  for  type  alone*    Obviously,  breeders  who 
noticeably  Improve  the  type  of  their  cattle  are  giving  more  emphasis  than 
the  3:1  ratio  Justified  by  merchandising  value* 

The  question  then  arises:    How  much  emphasis  can  be  given  type  without 
seriously  reducing  progress  regarding  production?   The  ascending  line  on  the 
Holsteln  data  shows  that  In  order  to  obtain  progress  'in  type  which  Is  50 
percent  or  more  of  the  progress  expected  when  selection  Is  made  only  on  type. 
It  would  be  necessary  to  make  1,500  pounds  of  milk  equivalent  to  one  type 
grade*    Referring  to  the  descending  line,  It  can  be  seen  that  progress  for 
milk  yield  with  this  relation  of  Importance  would  be  H  percent  less  than 
If  type  were  not  considered  at  all*    It  Is  of  Importance  to  note  that  If 
type  Is  given  as  much  Importance  as  2,500  pounds  of  milk,  progress  towards 
higher  milk  yield  would  be  reduced  by  28  percent.    The  reader  will  also  note 
that  giving  a  type  grade  as  much  Importance  as  2,500  pounds  of  milk  Is  nearly 
equivalent  to  giving  variation  In  type  equal  Importance  to  variation  In  pro- 
duction.   The  data  for  Jerseys  show  similar  relationships,  particularly  vhen 
relative  Importance  Is  expressed  In  terms  of  variation. 

Summary  and  Conclusions 

Now  let*s  summarize  all  the  findings  and  state  the  conclusions  which  appear 
appropriate* 

The  research  studies  reported  during  the  past  two  decades  have  established 
that  there  Is  only  a  slight  association  between  dairy  type  as  defined  on 
the  generally  accepted  score  card"  €uid  lactation  production*    Very  recent 
work  on  longevity  has  shown  that  length  of  productive  life  In  cows  Is  not 
Influenced  to  a  significant  extent  by  selection*    Therefore,  efforts  to 
Improve  longevity  by  selection  for  type  probably  would  not  be  effective 
except  for  the  elimination  of  sires  whose  daughters  have  obviously  unsound 
udders  and  other  severe  abnormalities*    Furthermore,  the  major  Influence  on 
longevity  Is  fertility  and  this  has  no  known  relationship  to  accepted  dairy 
type* 

There  Is  no  question  but  that  dairy  type  Is  Important  In  determining  the 
price  of  animals  sold  for  breeding  purposes.    It  Is  at  least  as  Important 
as  production  and  probably  more  so  to  some  breeders.    However,  only  a  very 
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small  number  of  dairy  feurms  In  this  cotmtry  are  dependent  for  as  nruch  as 
25  percent  of  their  income  on  variation  in  type  of  their  cattle.  For 
more  than  95  percent  of  the  dairymen,  variations  in  milk  production  are 
at  least  20  times  as  important  to  their  income  as  are  variations  in  type* 

From  these  considerations  of  the  research  findings,  the  dairymen  who  have 
herds  th«t   are  average  or  below  in  production  should  concentrate  on  Im- 
proving management  and  cairry  out  the^r  selection  on  production  records  In 
order  to  increase  the  profit  of  their  herds.    They  should  recognize  that 
type  is  not  a  reliable  indicator  of  production  phenotypi cally  or  genetically. 
They  should  realize  that  the  longevity  of  their  cattle  Is  mainly  dependent 
on  the  care  which  Is  furnished.    These  dairymen  should  keep  in  mind  that 
only  about  2  to  6  percent  of  their  income  may  be  dependent  on  variation  in 
type. 

Those  few  dairymen  who  have  succeeded  ^n  developing  a  highly  productive 
herd  through  management  practices  and  selection  on  production  records  will 
possibly  find  It  necessary  to  allow  one  type  grade  as  much  emphasis  as 
1,500  and  1,200  pounds  of  milk  in  Holsteins  and  Jerseys, respectively, if  they 
desire  to  markedly  improve  the  type  of  their  herds  and  emphasize  cattle  sales. 
In  doing  so,  however,  they  should  realize  that  their  progress  regarding  im^- 
provement  of  production  will  be  12  to  15  percent  less  than  if  they  selected 
for  production  alone.    If  they  should  desire  to  give  type  variations  equal 
importance  to  variations  In  production  (1:1),  they  should  allow  one  type 
grade  to  be  equal  in  value  to  about  2,500  pounds  of  milk  for  Holsteins  and 
2,100  pounds  for  Jerseys.    Again  they  should  recognize  that  their  progress 
towards  improved  milk  yield  will  be  reduced  by  approximately  29  percent. 

Breeders  should  also  recognize  that  the  purpose  for  Improving  dairy  type 
is  almost  entirely  one  of  "prettying  up  the  package  in  which  the  milk  making 
machine  is  housed".    It  Is  altogether  possible  that  when  more  and  more  dairy- 
men accept  this  concept  of  type's  importance,  the  value  they  will  put  on 
type  as  compared  to  production  when  purchasing  cattle  may  become  less  than 
it  is  at  the  present  time. 

It  is  characteristic  of  many  State  4H  programs  to  emphasize  three  aspects 
of  dairying  through  somewhat  independent  activities.    The  dairy  project 
itself  Is  usually  evaluated  on  the  basis  of  the  records  kept  and  the  written 
report  by  the  member.    The  type  of  the  member's  calf  Is  evaluated  through 
show  ring  competition.    Dairy  cattle  judging  Is  emphasized  by  contests  with 
even  international  scope.    The  results  of  the  research  to  date  give  strong 
support  to  the  programs  In  those  States  where  there  ^s  a  trend  towards 
placing  more  emphases  on  the  production  and  management  aspects  of  the  da^ry 
project  and  less  emphas-^s  on  the  type  of  the  animal  acquired,  showering 
winnings^ £Lnd  judging  abi^lity. 
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W.       Yapp  In  h5s  recent  book,  Dajry  Cattle  Judging  and  Selection  (21) 
states  "The  essence  of  a  successful  ^-H  da^ry  project  -fs  to  develop  the 
member,  make  him  more  competent  in  the  area  or  f-^eld  of  the  project,  and 
thus  enable  h5m  to  act  w5sely  5n  the  presence  of  new  and  unusual  situations 
with  which  in  later  life  he  may  be  confronted •    This  is  brought  about  by 
his  enlfirged  experiences,  the  widening  of  his  acquaintances,  by  proper 
guidance,  and  through  wholesome  competition." 

On  a  later  page  he  says,  "Every  time  a  boy  works  with  a  calf  he  learns 
something  new  about  animals.    Day  by  day,  as  he  feeds  and  cares  for  his 
animal,  he  observes  its  reaction  to  his  care  and  management.    Then  when 
he  undertakes  to  prepare  the  animal  for  exhibition,  to  clip,  wash,  trim 
feet  and  train  it  to  lead  and  pose,  he  learns  the  techniques  of  the  more 
successful  exhibitors€Uid  herdsmen.    All  of  these  are  developmental.  The 
culmination  is  reached  when  he  compgures  his  achievements  with  those  of 
others  who  like  him  are  broadening  their  experiences  and  their  understeuid- 
ing  of  the  problems  of  life." 

I  fully  agree  with  the  statements  of  Dr.  Yapp.    However  I  do  not  agree  with 
the  suggestions  of  some  that  the  culmination  of  the       member's  development 
must  be  reached  in  the  show  ring  or  in  dairy  cattle  judging.    The  member  can 
compare  his  achievement  with  others  through  competition  related  to  the  care 
with  which  he  kept  growth,  feed,  production  and  cost  records.    He  can  com- 
pete in  ability  to  express  himself  in  public  through  contests  involving 
demonstrations  and  other  oral  presentations  related  to  management  of  dairy 
cattle.    Let  him  prepare  his  animal  for  exhibit  to  learn  the  techniques  of 
the  advertising  game  of  showing.    However  we  should  evaluate  his  exhibition 
primarily  on  his  showmanship  rather  than  the  type  of  his  animal.    We  all 
know  that  the  type  of  the  animal  shown  seldom  reflects  the  skill  of  the 
member. 

Let's  make  sure  the  awarding  of  ribbons  or  prizes  or  the  eligibility  to 
attend  State  €Uid  National  competitions  is  based  on  the  total  evaluation  of 
the  member's  project.    If  we  conduct  our  ^H  dairy  programs  in  this  manner, 
we  will  be  evaluating  the  real  end  point  of  the  training  -  the  development 
of  the  member.    Type,  judging  and  the  show  ring  can  be  kept  in  their  proper 
perspective  to  the  total  needs  of  the  dairying  business.    The  member  will 
complete  his  i^H  training  with  a  balanced  knowledge  of  dairying  rather  than 
high  specialization  on  the  type  aspects. 

Frankly  it  might  be  well  to  eliminate  judging  team  contests  at  the  NationcuL 
and  State  levels.    The  publicity  and  recognition  often  given  the  member 
because  of  this  single  activity  results  in  an  extremely  exaggerated  concept 
of  type's  importance  in  dairying.    The  real  educational  value  of  judging 
can  be  obtained  i,n  local  training.    During  this  training  the  importance  of 
type  relative  to  other  aspects  of  dairying  should  be  taught. 
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It  js  gratifyjng  that  some  of  these  needed  changes  jn  the  AH  program  are 
be5ng  made  5n  several  States.    As  other  States  iindertake  rev5ew  and  revision 
of  their  objectives,  and  particularly  as  these  revisions  reach  the  National 
level,  certain  problems  of  reorganizing  the  National  competitions  will  arise. 
However,  imagination  and  purposeful  effort  can  resolve  these  problems  and 
result  in  a  competition  \^ich  is  more  meaningful  in  terms  of  the  4H  member's 
total  achievement  than  it  is  today. 

The  economic  pressures  on  the  dairy  industry  demand  a  coldly  realistic  approach 
to  the  training  of  future  dairymen.    It  is  our  obligation  as  leaders  to  re- 
view and  revise  our  programs  in  accordance  with  existing  research  facts.  It 
is  my  contention,  and  the  conclusion  of  our  group,  that  type,  judging  and  the 
show  ring  presently  receive  more  emphasis  thain  the  rese€u:ch  facts  justify. 
We  believe  the  undue  emphasis  can  be  replaced  with  emphasis  on  the  more  useful 
aspects  of  dairying. 
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